Pj! &ffl • 

[0001] rcD^0JH^^*^-S.W^M3t^&^Mi-5o 

[0002] ^y^-h^^^-^-m^m^m^mm^MmRx^m^mm. 

tltz&ytm^-\Z. ^V\AJGaInP(fc5l^±GaInP)?£teJf ^tl£>9h'^h~*cW 

& AlGalnP^Vv— X ofHitfi. AlGalnPi^ A frGaAstfa^^-f&Z.t&mRl 
UT; GaA^^H _b KAlG&IffP$g;ii|j&»k#<5#JB Sr^f^^i^-V^JGifeS^-arS 

*£A&£ (ut, m^GaAsmmt^ ^t&&>z>) &*:<Diz&m*mtiLkL.xmm-t 

[0003] ^X\ #^2001-339100-^-^^fi, f&-&m(DGaA.smffi.&mm~FZ>— 

^*HSr5Sffias§fl^£:h/C^S. £fc. B^3il/^ha^^2002^10^ 210-^-12 

4H~l32Hlwfi, si^^K)^S[S^fe#^4^Au«i;•9t/J^v^Al^■rSI^JBSr#lJ^i-S 
rite:*?), Ktt^S^^Si^^L/c^^-T-^FJ^^tL-Cv^o iPS^h 

n=^2002^1CU3 21 0 #124M~132K©* J f-«l5fi^*5V x "CH, BftJI £B<^> 
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[0004] #^2001-339100#^$g5.T>*SS^^bD— ^2002^10^21 B 4§-124 

H~i32M«. \,^nh¥£?ttm*(D%&mi,?m<Dfo±zmzm£j^&\<^x, % 

iM&GaAsgf££, f5J^IJffi<D#ltt^<^T|^*L., SU^M^/B^y^^S 
IE;£&Jrm, GaAsg4££3§3feJig&;6^|5&*L/cfc^ Aujf^bT^y^^S^ 

[0005] ^m^mmn. ^ti^x^m^m^thx^^tc^ytmM-§:m(DGaAsmm 

■So 

[0006] *mW(D$£ytm^-l%. GaAs&&&frbteZ&1R&#1$<D9IS--£.& l fiiZ.. GaAs 

t°?*i/-Yjuf%g:u t%^mm\t^m^m^m±.KGaAs^^hti^mmm.n 
mm^m^fix^t^^mwm(Dm-^mi^±^<Dmmm^ut^tth 




[0007] *mw<D&ytm^-(Dmm:Jjm^ ±.n&%m*(Dm&5&X'&><>x \ 
[0008] ±is^pj^4ov^Tti, ^Mte^¥^&JiRt^s*£^'b 



( 



r 
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[0009] *^*jfc5*fcLTj*ftJM«&#Jffl«BH;:» ^ B B B fiStSxaW/N^KU 

K^Kffl^^«#91tf*:li±K:GaAs^J6ft*»6»*51iJ*4E«|JS:3itr 

[0010] *^jS*fflSt!»»e>BJ*tE»S:5>IKi-S*flcW**feii:tt. &0>2«as3bS„ 

^hyy^m^M^xm^y^^^i-^m-^y^^^m^X^y^^hy 



[001 1] mfo*fcU±lzm&fon&^t°?*ci/-VJl<f&g:-tZ>JLmk LT^, 20 ^ mJ^Ttf) 
J£t£lfti*V ^IiJStS^^^bfcV ^-^fiJS&CDMOVPE (Metal-Organic Vapor 
Phase Epitaxy) &^rflJffl-C#S 0 20/imSrjex.5ffV^IiJStR$P*?^fifeb^V> 
*-eHi» ^K9>fKjR*ififc*ife (Hydride Vapor Phase Epitaxial Growth Method :H 

VPE^JBv^fg^ftj-C&So HVPEfefi, £S5JE©teV*Ga(;W*A)«?ifrfb;fc 

* 

, JlW3|sHt*MOVPElfeJ;«9ttt5*^c:<£<Wx.5ri:^-x?#5 0 £f c , MOVPE&T* 

i&SfcSiS, HVPE&^«kl9fifeSbfc®tt. MOVPEfe£JMi!>a*»H0>8i«a s £Cte. 
«fc<5. HVPE& WK7>rK&ffififc£8r) t^U^^ix^^JlBI^^MWC 

[0012] liJS^^«±IB©r't<S^*^±^t°^^>^/^S«r«t^i^^^ 

[0013] sxt. ^mcomytm^-cDMcWmmm^^. mmzmw-$-z> 0 



6 

m<Dmmmm^mwmh^^mmm^i&mm commas ±it^^mi^m^ 
[0014] m-mm<D^%m^^^^x^ m^&^n(D-^m v )x<mxmM^mm 

o 

[0015] ®xzn*Mf&-rz>mtt. m&&+4Hmz.i*20xmi&.T) K/h^mkf, mm 
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[0017] --ft, m nto&ft&mWWm<DW.TW$kmteZie-eTe&U RMottrttTR 

bT^^i-6wt^T*#5}5^)^ ITOClndium Tin Oxide) falfCD^W^kit^MtLX 

[0019] ^^m®«, mm.ffiunm<Dm-±&mmnw^xyt&mmm,m*& i om 



( 
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[0020] ' ±iao«^f;:*5v^-cttx ft&MWWB&£{k&¥o¥&{*M<nt(S—£.9tW^<nlk 
K*svvT\ ftlfcfflffilWi<DETfc*ftfcR#tfflte:EilU £>o, KRJWffii:^^ 

[0022] sat. K*t«u»4^jRs*tiBt-t-5wtis-e#a. rc^^ ft&itimmmnw-Tm 



4* 



m^i^x^-r^tKm. ^^Lmm(Dm.Tmm^^^x^ytmn^. 

o 

[0023] sx±<Dffii$\z.&\,^x%.ftnn, fflnMfo^ftiM&titz&m^— xhmt-tz^ttf 

-fz>&mxmi$.-tz>k£\s\ APtmzit s Ai&mw&^cu&mw.zm^^^kx 
too24] &jr^— ^FJi<z>^jfiu»aj^— mt£t^>Mx\ nmwsM<om—±^m 

^mm^(DM^mmkkh^-^xmni-^^<^m^m^t^m^<-^ 
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[0025] swfi. m p ^wj^®^i-^b-a-#i^^^ji±^j5jcii^^fcstt 



ktfXZZo 

[0026] tt^ ^t^m^mi^mtm^mmntcDm^ m^mcD^M-r^mi^m^m 

mmm-t^t^X'O, y^^K^^J/BLTft^S^iir&DBR (Distributed 

Bragg Reflector) Jl^iSttSr^-^So DBRjf ^iB©KM5JI^-^t^:^r>'-w^ 
[0027] (m-mm) 

[0028] m-mmco^m(Dmitm^K^^xi-t. n.^m$M<Db*>. ±3t^/±s®^fiT 



t,l 
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[0030] ^(om^. mmmtimi-t. yt&mwmm<D\M.T&ft&W9fflttj&x\ ^(dmbm 

[0031] ftfleftfciHu ^^S^^o^^^m^^t^^^^^Wbnl^t-t-Sr 
[0032] ^(Di§&. nismteUom- £^®£> S*tm*&3fc*afc&JK;*x-v*±l: 



( 
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!&Z>-btfX%Z> 0 

[0033] -jj. m-mm<Dmm(D^tftm^-n. ±.u^iK^m^%m^h(D^^t%^. 
x\ mm,xif.^n%mmm^w.&isfrtt^<Dm%%~M*. &m%.&m^z> 

[0034] ftfc, ^^t^^^tbaijm^cDttT^^A^^tf^T-^U f£12J^#SGft 
[0035] ^3tSitB®^ISItf^3tii^^{-«»ft^— ^f- 
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[0036] £fc. §j>:#as©ii£ffi^, &MR#t*Fte©s«JStt£^5fc»©^^£ffcJi 

[0037] »«»«»OlS~^*BBSr, iufE#JSS#t^£^ir-#^M^-Tlf ? 



il 
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[0039] SI®S«SFP©|g-±^®fi, Ag-<— ^.h^^)^ 



-fflHTCb El* o 
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«\ M^tit^ o ~ corns- . m^mfaUcDm— ^mcd®^^— ^mm 

[oo4i] — ^^^It^fi^^^^rt^^^tL^JS^-^hii^i-^^-et^o r 

kmmcDi&mm&mt®mz£'9m?-kfrx^z> 0 nmm&m&tf&m-tz^k^ 
x.^%mu(Dn.m^^\^M-r^k-h>x^ a 
[0042] (m^mm) 

m^mmn<D-n&tyv^^x$}tK%n&Mf&u franco mm&±yt&m 
mk-$-zkkh\^ mm&faucDm-^mmzm?!:?^^ &%mw>^%m.Win& 

zm\ii-&tcfr(Dftfrmmnm&^i,tc^k*w&ki-z> 0 

[0043] 4#lfl2001-339100^fgS.t>*5^^bD^^2002^10^21B#124 

H~i32M^^v^{i, mytm%$<Dmm\zffi\^x\,^(Dk&ttmcD^mm(M— £ 



[0044] *^pj#^n-?r^T*^iei^^u mftmn*mirz^it&yo¥mftm(D. m 
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mm^M^mux^^k^M.ih\^x.m^mm(Dmm^^ j it^m^tL(Dx 

k^xmmi%m-tz>£otj:^ki>°imktez> 0 
[0045] ±m<D?£&mmnmia$. mmmu^^m^-r^k^x^^ ^%m^kim 

(2)mmmmmftmmzR&km*747&t&T-fz>^ki^t£fr?> 0 uwb^l 
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[oo46] ba»u ^mmmm^m.T^nw^w^^xi^tut, ^m^rnrn^, 

^OlBW&sxmWttD, ^^iS:**iasrt*s-e#S 0 r©3bS£8l*l;ii£j5fci-5 
[0047] 3fe«iWfly«ai©ET««-C»4, »3fcJM&vKfcftfc*-CM6#;ftJK©£ 

36>e>**s<EJi*PS^Hfi-*. \,^-rtuDmmzte\,^xhs mm&tiftnt&ytm&k 
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m^t\^x(D^m^M:±-r 0 mmmy^^nWi&m^ nmmmm>mm^.m^ 
*h it h-r^ t hue mta m uzm *> x$>z> 0 
[0049] mz. mmmfou<DM—3.mmzn, ft&mwwGk<D&tei&£L&Mrrz>it.ib<D 

lGalnP^K m»fL*£t^Jl^ff^-t-6GaP, AlGaAs, GaAsPfc-5V ^4GaInP&£*) k 

[0050] jfcfc, mE.nm<D$£itm^^^xi-t. &ytmM<Df&—^&mw\z s &%mu 
# s j-*fbffi f*3 # irj ^ icijs %mw*mM*Wi&x% , mm m mm^mfc 

M<DWffifrb<DJ&.iiiftm>t%to1rZ><DX\ m+±ftkVX<Dft&ltiL$h^ : km>tb : b 



19 



00 u m«TT*fc5) ^?4^i-tL^, <K^&J!-<— ^±^ottp-n^^ 

[0051] aE-fb^^^Sfi, a©Stg^^3te^t<^P^(-IBS$tL5<t^b^, 

tb-cfit e£t-#5 0 r*uu;<9, -go^^^s^^ffi^te^^m^i^^^tL, sift 

[0052] fcfcx, ±ta^-efi, ^^ii^(7)^-±^®#j(^^»ii)S»ft^^i¥$« 

[0053] is)ts$p*s, »es«sut-ifii/^{H!i36»^— armsi^yKS, sttis^fz^ 
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-±mmMKftmxzz>m&*$i-fz> 0 

[0055] ^H^^^^^O^, ^3tJ1^75^^$tt5S^7i5^|H4S^T* 



4 -i 
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^ i-5g&^_hfS<£>i::> ^mtife^ej! JSM^fWi {-Tfiij&£*vrv ^ttfcf, f£ 

mnMfritiMm;(Dmytm+<D-u7!>K ±.m<D£?f£%&m^m%m?-k£tix\,^x 

mmmm*mfcm*fri'Xifrmx£z>m£sh2bz> 0 
[oo56] (mmmm.) 

[oo57] ^(DMi&n, mmmmm&mmmzumistzmE.nm<D&ftmw±TZ&m 
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-T5GaP, AlGaAs, GaAsPfeSV^iGalnP^if) tJtUJUT, &MW&k£>lBl~C& 

[0058] [|gi]5S^1fi«o»M©»3te*^©*--^lte^tl8S:*i-WriB«S:0. 
[08]*— ««©*W©»**^©*=|lllS»tB**i-»iB«a'ia. 

[H10]*— iB«©*wo*3t*^©SBiii^iB^-rwfas*sc;ia. 

[H 1 1]* - ttt«o*lt^t8AO»3t*-T-S:^i-Wfffi*S:ia. 
[012]iailO|g^*^iliit^rfeO-fi»JS:^i-XSiftKia„ 

[0i3]0i i<D&ftm*(Dm-mftm*7F-tmmm&.m a 
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mi 7] hi 6 \z.m< inta w m„ 

[m2o]ii i4<Dmytm+<Dm ~ ^m^-rmmm^m 0 
m 2 1] h 1 4o>m % m ^<d *m = m&m ^ -r ®t ® m&m „ 
[iD22]n l^isst*^-©^ es ^^^Hftsfgitia. 

[|2123]|2! i4<D%7t#^cDm3E:^^F!]^i-ram^:lilo 

[|H24]|g]23(D^^:^^<DagS^^^X@O-W^i-|ft0JllI o 
[025311 14^^t^^c^^^^?f^!j^-riT®m^;Illo 

[m 26]*m w (D m =mm ^ % m =f- ^-r m ® h^ei 0 

m3im26(D^ytm^(Dmm^m^7jk-rm^m^mo 

m^2m26(Dm^m^(D^^mm(D^^i-mmm^mRwmm 0 

m^m2Q(D^%m^(D^mmm^-rmm%^m 0 

m34m26<Dm^tm^-(Dm-tmmm : k7jk-rmmm^mo 

m35M26<DmftmT(D%A^mM&7Fi-WTmM^m 0 

im 39]m eg nm <d& % m =f- <d % =m sr^-r wtm = 
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5S5tJilfP24^<75HiJ'l4*f+-^b-CV^o -tbr, BBRfcBljortgRl^ IS*illfP24d»fe 

[0060] 3S3fcJlS(524te N /^K— 7°(A1 Ga ) In P(fcfcU O^x^O. 55, 0. 45 

x 1 — x y l — y 

^0. 55)»ftj&»e>fcaiSt£Ji5«\ a&-i**a!*7yKJi» *H16^t8"eW:paL(Al 

z 

Ga ) In P(fc^:bx<z^l)*^SpM^7yK®6t, Buffi^~^«M^yK 

l — z y l—y 

Sttt^iS^— 3ttt®^7yKJi,*^lfe^ti8-C-f±n®(AlGa ) In P(fcfcb 

z 1— z y l—y 

OnmJ^T) ttlSt?#5o 553fe*-7-100^*V^Ttt, ^ttHjUJW^ilK-pMAl 
GaInP^5/KS6^ia«^HTfc"9, ^WXWl<lfll-nMAlGaInP^7S/KJi4# 

[0061] ±'fk^¥*M40tZl*5V'»Ttt. 3S3tJISI$2403S— £*fl5±fc % GaP(fc 

^V^(iGaAsP^AlGaAs^tctV N ) J;^^Sft?)^j!£^jg20^ s ?f^^5c$^X N I^IEi5fEi£ft^ 
S20W^-±^®»I1^4 , 4i^^3zlE(D^5l|±J#jmffi9(^!lxfiAum^) mtf&zti 

rv^5 0 *$ffEi£1ftJB2o«u ^^m{ail®1l9^<^F^^^^b^9a^UT^--s: 



25 



ixxv ^ (^!ix« P M^7-y vm6kmm£x±x*3b^x2 x 10 1 Vcm 3 j^T) o 

247b^^^^^ot°-^^{^^t-5^*^^^^r-J;'9'b^:#^^K=¥ 

[0062] ±iaor?fl p suijtt, Tt^aiiiijm^oiiT^sAifi^s^-e^^^Tv ^ Q 

[0063] *HJfe3^«8^*5V^-Ctt, Sttm7bfi^JlStt^£*LT^S(JWT. ^JSStt 

r^P^ljO^®^-T>ft:^^^(wwT'f±. 383tJi«R240nM^7S/K» 

4)fci*tU ^#^&teii2i£^-r5ri:/«eC ESHftLTE*£;»vCv^ 0 tt&tHffifl 
«ffi9<DET«Si«SA*»b^^^kJB2iSrS^i-srt-C% ^1^1*14 
0^R*HfPl7bto^fi!blSfeL^il5febixTv^ o 0ilc::fc5V*-CKI*m7btt % MnflS 

±*®t^fc^f»ffl^«^»l9(0y^tfCu«^v^Alffi)^J;9«*3ix-Cv^5„ 
&JR-*-;*HI17btt, Scf»ffl^JRfiB«-19S:3B3t««B24(^l:'g-«J¥9l«cJi40) 
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[oo64] &m^— *hmi7b<DKmm%\uaz, ^tht— mt£tLZ>Mx\ anstsguon 

Z> 0 &M1&mnX*te, nMGaAs/$>bft5SeM^££lU-B-. AuGeNi^ (0Hx.fi 
Ge:15ffft%, Ni:10M*%, ^Au)^fflV^^^^L;jil6^^^tLT^/^ 

[0065] ^^tgU-^Tll PgBljfi. ^yt^LiHmEA(DmTmmt<DM^'OPA 

-^hjf )i7b/^ ±)tStaiffiEAcoii:Tm^PAtm^s^-eis:tt^T^5 0 Htr5zE 

?^®*^^i^^^i^^ffiaijm^9cD^^^Ki.t(Dp H ^c:^g-rs^PA 



27 



m^^m^i^L-x^-r^tK^. xftMSEA^iiiT^PA^^-t 

[0067] £AT\ |gllw^^^^ L l00(DM^^*^-o^^Ttft^-r5 o 

— ±^®^GaAs^)^^6[§l^L^I/V< S /7TJi^t°^df-^-Yy^J:U <W-#Bf 

10e^t°^dr^/^5UT. fgftJi^24£j&:i:1-3;fc&^m^J&:S:fflSmO£ 
t#5 0 IiJS^^PlOefiMOVPE^XfiHVPE&tdi^^-rSo ^LT, I@2^ 

S^^-T5rt^<, ^^J1^24tL-C, nMAlGaInP^7^K^4, AlGalnPSti 
/K/^K— 7°) 5, ,£.I>p^AlGaInP^7s/K/l6&, ~<DM!¥^xm%l<DMOVPEm 
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MOVPE&^fflV^T^t^^^/^Si-^o GaP^LGaAsP^bftSm 
[0068] ^LT, Xa4^it^, ^^fflS^10^>bI"JS»10e^^gtbT, 

ftJf <tLT, ^->^h-y7 P Jil0k{c:-f-t^TAlAs^^^5i'Jgijil0k^^b N 0»J 
[0069] Xa6tdii^. x i@S^lJ:©litfp'oT#t(^ AuGeNi-£4fc&»i=>fcSg* 

24tt»m®18*MP«Bljrt^fife-r5o ^Lr, 350°C.^_L500 o CJ^T<D?.S^ 
[0070] rrT% MP$Plj»rt(l!l(XS7-e±-rS»ttlSl8)^*3V^, #Elffi{B!lW£90> 

ISirollili:, ^Sitb#jma9Wii:T«SAi:^^^myc^PA^ti 



V 
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[0071] m2(D^j&g:fflgmo±t^±, ±ISWlPSPlj4:*i-«383te*-?-^-y^30c3as, 

bt#a0^-^h^l7a^^bT^M^JSl§PWl9?rl£ , 9#^^^> El<Z> 

[0072] ±|B3S^*^-lOO©«^fifeSffl3£*RlO«:, ftSfcJfct£fc^^g#-T?fc5GaAs 

TfcfifcU -t£>l»Pmjrt&* RltfflS^-t:^*^— ^hJH7b{--C^E%i-So ^LT 

\ 3$ztciT a fct, #BB2001-339100#4^^B&^!^hn=^;*2002*£10J3 2 

1 B ^§-124H~132Htf><fc5t-, ft%M&2A0>ft—^&mM\Z.\&])^mW£Z 

[0073] *Hlfe^H8-efi, A^W(lflm«9^?)Htf^lB-T?^3tlliWffiEAS:JgJ5feL 

iSbix«ri*s^i*6<j^BSih$ix«„ 3tflJiWflI«tt90ET«i*SA*»fer4» 
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[0074] wr. 3i— mm(D&ytm*<D&mm^v^x®.w^&mi(D&ftm*k(D&m 

ikm2izft&mmmm9<DmmT$M^sA\zhMzw.vtzmxhZ) 0 yt^.mmmm9 
(D\KTx<DmftytmL ^iammm9{zx-umhtihrK i:t«csa[;l?r£ 
-tzRMn i&m^-xhm 1 7b) x(Dmbbjjfa^<D&mit&±z<x$z>m& m 

[0075] m^.. E17(D^^^200^*DV^{i, SW§Bds, M nffiij©jte®&fc-*"'fb'&4fc 

¥*#gBJtu rC-C»4»3tJi*|J24(nS1^9s'KJi4)±tCfifcttS*bfcSit4fe*Ji31 ( 

0U;ifcf. Au, Agfc5VMiAlwv^T^^±^i:-t-^<7>T*fc5)<t^tL-xrv>5 0 ft 

r fcm it), ^^y^SJWSrfUffl bT3t*Sl***SDBRS 30^fmktvO ^ (DB 
Rg30^lt^TV>S^^«, H!7tl3]Dtt^T-fe5)o DBRJB30tt«eStR«fBl 
±tC3itr^^'>-v/U'j*Sprj|6-C*>5o fc*3* DBRJl30fi. H8Tii^©Stg$Bl^ 
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[0076] (*-«*) 

1100(2, ^^tji^24^bfc^k^^#M40^giJS^10e(ll|12#BS) 



[0077] ±4k&!%) i tm>i£m40lZ&\ vTtt* 3§ftJf g|324<75fg— 3E^ffi_b^, m— tiM^IH 

[0078] *mMmmAiz&\,^xi^ ^%mu24^h(Dm%%^^. f£i5u^#mj^bk& 

Kite, J E:O^ffitJ:*S«ffilf|JSr/jr-r^-g"&^kSl6AS^$ixTV^ 0 

>fbSl6te N *Hlfe^tlS-eiiAuGeNi^&(0!l^.»iGe:15K4% % Ni:10Sf*%, 
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[0079] z<Dm&&&itmi6\z&\,^xnmmm&u±. &m^-*hmn7*ifr\^x&m 
u izm-^t-tzmx. fem^— *wi 1 1 7£^LT&m^— v^^a^^n- 

[0080] a^SlS^l<!;^)t^^24tc^rHH-fi, AlGalnP, AlGaAs, AllnP, Gain 

pm(D^^mi^^^wmm^m:m9imm^tix^^ 0 m^m^wiwn 
mm^ffimmmummt\^x(Dmife%&fr&z^th^mxibz> 0 

[0081] XfSOHfjsfctClJ;^ ^D^^^ljOjSM^^^Dtb^tL^^^^^m^-^ 

[0082] sxt. miinmftm^iioooiwi&Jjife^^^xmw-f&o 

[2!l2(DXmi~Xg4-t:1i, giJ^^10e(D^— £:MMl£SM:ifUf 9l£ 
J&SU ^V^^3feJ1^24^5^«^^|^#, |H2S.t/l2l3(DXai~X^5t 
IDU--efo5 0 ^*=\«^tet5cJl20fL GaPCfc^W^aAsP-^AlGaAsT'tJ:^);^ 
"b^5S^^^il^24^|.£^#^^<t^J:i9^LT'bctV\ C<7)m-^«> 
m^24^m<MXAllnP % GalnP^fcteAlGaAs^b&S^-n-Jf 7^r^^LT*3#, 
r CDl^Jf 7^GaP&V ^GaAsP, AlGaAs^ibftSX^IAO-g-ib-tJrS ^"Ttt 



•A. 
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[0083] m^. i@5-t?w\ aesssui^— ^s^issc^srx msao? 

j:o^5itmB!iaffi9^-ca5o ^©iv fi^cii^ff^i^gm guim^-r 

[0084] ±umftm*il00<oWklzm\,*ibHZ&&j&&m&1Kl0l-3i* ft®JRttfc'&4& 

»3feJI«S24^<DP|iJi4f+-^©«l6S:*fc-r. &o-C, #M 200 1-339100 
0 jg^Whci— ^2002^10J3 21 0 -^-124H~132Mt7)J;9^x 

[0085] IHllO*S£^T-{4, ^@SMl^^-^®(^^^kJSl6^S^ 

jBfcLTi^fca^ IHl3^-r«t5{-, *|J!b««ttt1RJi9l«)JR— ^SftffiCi - *^* §j 
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[0086] (HJE^fllB) 

[0087] 3Btsf?^-1200tfX Ullw^^t^^iloot^St^^jS^fi, #)^#£lUj^ 
,Kttft3CRB&, IS5tSlF|J24*»bOiS^3t^DBi:a*$-er-C^3t5llll®EA*^ 

Bi9W-t-J:5^U/S:^-efc*o #3feffi?81Bfc*5V^Wu 3S«*Sffil©IBz:^*Bi*s 

k<7>T*£><9. *HlE3^tie"C*H. nM^-yKif 4CD3S~£fe®_k^ AuGeNr£& (01) 
^flGe:15«a%, Ni:10Hi%, J8SBAu)£rfflV^-tJKric$;h/0^5 0 
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i j arrs — * wi 1 7^ # - ±m m t th iz.tmm & a *&*t i 9 (#y x. 
«cu^/iv NbAits) ^«tt»^fc>ttTv^ 0 &a-<— *wBi7te, miKDmytm^n 

[0090] £IT, 014<O3g)t*^-i2OO<D§Si5fi^&lJ:ov>"CIttKi-5c 

ST, eU60>XeiJ&»blS4RtfBll7<0Xg5S-Ctt, BJ*R»10e±»i*3t 
g£P24£, «^m^t£«fe«^^#-r2>r^<iS^*i-S^^I^VN-C, H12COX 

ei*^XS5*t?tl^C-CfeSo l2l70Xg6Wi2K §3^#$Plj^HE®tc: N 

S^^Ji^^T5fci*<D^A*fi|S|-^^*^^«tl9^«C^^b, 350^ 
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[0091] miK^n^^f^^^(Dmitm^-(Dm^. mist^-rj;^ z.<D&m\z£.v 

m^~^hm^^m^n^o^tx\nwmui<^m^mm^'o^m-<-^h 
mi7<Dwz*-mKmtt^tfrx%z> 0 ^(D^m-xm—mm^^^xhmmK^ 

[0093] ±|E^)tm^-1200f4, m^&fcm^tyyZZm&lfmU *r0>§J*£.mjl*3*: 



r 

37 

^mtsm\at, &m^<— *hmi7&ft\^xtemm&mm*i9K£iomfrti<x3oK). 

Xi>m}$,1rZ>~ttfX£Z> 0 1120^^1^1300^0^-0^ m'gmfo&i 

i>K &ytmn24i l zxp-ntg&%mj&i-zpmmubnmmnt<Doh, ^§s« 

/^^ffiv^fictv\ £fc Hl2i(D5gft^^i400^iov^i:{i, [Hi4c^^ft^i 

mmm(^-£VnW.)*^i-Z>h(Db^X\,^ 0 -£LT. SgftJf £B24i:B^»££n<t<0 

[0095] |H22CO^ft*^-1500^*5V^T{i. ^JlSltSC^. •^jXt^lj^®^ 

i-^-B-^l^^^-h, rrT'^ft® £B24 (nM^yKJl 4) ±^«$ttfc^JS 

z> 0 *vx, m&mm3i&&m^-*hmi7*frLxmmm&mnwi9izm'&& 
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[0096] [!]23<Z>3§3t*^-1600te, 022<O36y£&^15OO&£bK&&Utt><E>-e. &@ 

tE«Bl©JSHMSls*«»ffi4:U-C^UTV^ 0 -€XT. &JRffl&31tt. MS^l 

[0098] #C^ El25W^^^^1700(i s |S3tSSP24i:SieX*$|5liWra^, ®#T^<£> 
5DBRS30ASKH"biXTV\S(DBRS3036SK^btfrv^J!U^f4 % H]15<t|l]Ctt 
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[0099] (t&EMW) 



[0100] m26l$^mW<D%i = Wim<0— WXfr%mft^^2l00&1&£:&}lC7ik-t-i>(DX&> 

5o m%m^2ioo^&\^x^%mn24&^tz.^\k^m*Mwm4Qte, m&u 



£;ft,Tl^ 0 gl26^*5V^, 3SBJ¥#ft:Jf 90, 



[0101] ^3t*^2100^*=V^f±, ^PJ^ft:Ji90aiJ^pMAlGaInP^7-yKji6^IBg 



^bil9a{i, r^T*f4AuGeNi^^(^!l^f^Ge:15 



%, Ni: 10SCA%, a^Au)£ffl^T^j&L-CV^ 0 

[0102] ±4k£-y>)¥mfcm4o\ztei^xn. m%mu24<Dm— ^®Ji^ GaPGfcsi^ 

fiGaAsP^AlGaAsT'tsiV ^ : rrT'fipM) i^^jgBJl^^fWl 90;6^J&£*LT 



40 

S6^|W]^JW±-efooT2X10 1 Vcm 3 JMT) 0 M 9014 N 0lJttflO/zm 

J^_h200 /z mJ^T (# *IX f440 m mJW_h200 n mJ^T) OWRfcJgfiJt£ftS£*:-C 

[0103] jgPj3¥^Wf 90<£g|— £^ffiW4, ^Jl^-r— v ? 52_b^Ag^— *h«Sfi&»kfc3 

5, wtb^iO, 3SftJigl524t4, *Hf 17&^UT&JR;*^--$*52fc:*«; 

[0104] *|lliteJKtK^*5VNTg|#-g'^'fkS21tt, pSUi^^^hSrSlSfci&KAuBe 
^bS2KDff^®^CDj:b^l%^±25%aT^PSi-Srt^M*UV\ ^*5, 

^-S-g^-fbl^i^AuJi, AgJifo5^f4AlJf &<^*<Di^S£^^^^^SttJI31-C 
[0105] ft*3, iS^#^f$Ji90<D{JUJT-3g?tlt^-£, ^M^-^hill7^L-C^S^x- 
U *Hife^fST-f4, r<Z>g53Bf{»|^sa:»t5S^^gtM90©J¥S*r40M m£t±20 
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o n m£XTtm<vxh<9 s mz&m^—xhtim *±a«o-ct> jb#**b (p-nSte- 

[0106] &&&W&tllk&ytmto24k(Dma±. AlGalnP, AlGaAs, AllnP, Gain 

S91WJ¥^fif!lx(±*0. 5 fjL mJW±30 n mJ^T (S*b<ttl n mJ^±15 u m^T) 

[0107] ±mcom!&K£z>k. %m.^Mk\.xYfm-t^>n s ^m^Mi(D-' now^yx** 
&w>mmm9<Dj&}&mi$ckLxmm£K. yt^.mmmm9 (ni26) ^i^^^ffl 

N /<vK^>^^^/^-^VjN^<If^h:+4(c:'b^tb5GaAs7!)^^5^@S«^l 

[0108] J£ITn IH26c7)^7fe^^2100(7)Mit^?£^oV>-r|ftP^-rSo 

|g!27^Xai~Xa5^T-«, m^*A«5c^2O^0J^#^ji9O < >r^^#^n{i 

Zftttzk\z£y) s m&&4titm9ak-1-&o ^PJ^M90©^-^*®{- 
-r-5rt^r-t5)„ ^^^bg9a«H26^^-t-r<h<, Au^^^-rsr^^i 
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[0109] _hfE3gftl!f^2100f±, a@S^l^-^'9^:<^T\ ^ftEitBffiEAtl/T 

[Olil] !2)28tf>3§}tiliT-2300k:Ji, 563feJl*fP24i:3»fSKtEffilfc«>IWl^ Bif^tli* 

R)l30^tj-«btLTV>2) o DBRS30W:, 3tK45H!t<7)3S©S4ESF|51^ETf-(ae-f 

[0112] 029K>5B3t5B : ?-24OO-ett. MSb««E*2:fcS9i^lB~^ffi(i-^*>. #J^# 
3tSHUft!l«ffi9tts ^©*tg$Pl©^-^*®S.^ffifl®^S5^«^9mi: > isO 
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[0113] t£is, mw*m><tm9ohz\,vi.mw&9bi^ 



[0115] ®3003S3te3(l J f : 256o^*3V^tt % H29<^$g3fci5f ^2400ca$| W£tRgU&> 36 
«$PSrfflV^i±V\ tfts @31O363t3fS J f-2600^*5V^tt, H29<D3£ft3^2 



[0116] IIISO&t^SlfD^lj&t^^-m, H29t^ld N ^-g"&^k«9a^r, gij®ffi9b 
«^l&t*5*^t^oTV^t % Step-n^^O^^J:t)*^^*tt 

ra»fc<au!c-e*a. rt^u^-i-tu^ ^-g^tJi9afi, gijmn9b.£. 
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[0118] #H»tg-e« 



a n 



ltd}* 



a 1=1 



[0119] fc*5, ±IEOHJfi^1BS»z:*5V^-CH, 3tSimffi!l«a9i:t4ftfiH4i:*5ffi!I©««i«|S( 

* 



xmw-?z 0 

[0120] H]33£>3£3fcSf^2800te, 026(D3j^^21OO&|^ffi{By«ffi&ai»it£Lfc#J 



4* *l 
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*lTv^ 0 #&fflffifl««9&tfSfett« ! ll332fc:W:, iimffly-Tir9wS.t/32 

[0121] |2l34(D^^^-2900{i, l328O£ft*^2300£|^tlil;iP®<Mffl;ffi8ltti#*3t 
£Lfc#j-C*&>3 0 Hl35c7)^^;*^3O00tt, I2l34£D^3t^^2900/ii^tt.ft 

[0122] 036tt. #fe(R)B)t*^^163 N &fe(G)£3t* J ?-f L s/:/161 ( Rtftffe(B 
)»3fe* J F-f s/^162Sr^-ClRlffiftj«ffiBllli#3ttU, itLbSrja^fe-ti-TWritU 

tLfem^9^!7-r^9w^j;«9]iii^^u *<D*asi::tfc«i-s«is©2K nt^^ 

i^ J M52^^-t-s®^^l^-t-5 i L(D-r't±^v>) 0 ^ffitt«ffi332»iry 

m<Dtcfr, ^tom&(^^^^—Tji£)i>mmzm&£h>z> 0 lot, y^32w 

^i«5^J3Urory-K^(3t^aiffly«ffi9* s Ty-K^fes»^tt*y-Kiffi J ?-)i5 

[0123] B^*^yy°161~163(7)9*3, *fe(R)3§ftf!f ^^163^^(0)^11 
■^^^lei^fiAlGalnP^rfflV^c^HH^^^iIx.^, !233<D3gftI?f^28 
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mfeO^yT^rmffi. 1 90^gl£*W it77-f7S^ 1 90£^LT^— v>l 53_k 

m^JH^— *M?fc:J:0&#&h,-cvSo *BH4WS332tt % m^p&mjf 2250^ 

[0124] 

E133<7)fS7fe*^-2800. [H34CD^^*^2900S.t>'lll35(DB3fe*^3000f±, ■£ 

mm-^mim^b^^^±^m^^^m^^tx\^M'tim37 

O^3t^^3100, IH38O^7t^^-3200S.t>*|g]39O^i7t^^3300i:-r5^t^ 

t-#-5 0 rtL^^^T-3ioo~33oo«v^-rtb'b, WiEMm.(omjtm^-<DW,~(Dm 

J&<DnW&M*m$L-tZ> 0 #^^^f-3100~33OO^*5V >TE]33~ID35cD^7t 
^^2800~3000t[H— <Dft^-ttVX\,^X%f\Z$LW<Dt£\,^mM\-t. W\~ (DMf& 

am— mm <m— mmu) 9, mt&&mmnm ~ mm m—w&w 332tm&mz. 
s Q tiis s Aummmxmf&£tifcm-mffi9RxfWi—n.m332iz^®&irz>~khx 

[0125] #^^c:*5V^TGaAs^^^a^S«^l^ffl^-J; , 9, ^-£"£-&teJf 9a£<D*g 
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mm^i^^^m^m— ^mmm^it&tiimtmf&zfrzkkhi^ tuts 
&m<Dm~i£mm<D-i®zmoJ&xM!&tsth, 

k*w&kirzm*<D&mmi^xte$£2mzumv>&yt^ 0 
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